Nuclear transcription is essential for specification of mammalian replication origins.
I have demonstrated that nuclear transcription modulates the distribution of replication origins along mammalian chromosomes. Chinese Hamster Ovary (CHO) cells were exposed to transcription inhibitors in early G1 phase and replication origin sites in the dihydrofolate reductase (DHFR) gene locus were mapped several hours later. DNA within nuclei prepared from control and transcription-deficient G1-phase cells was replicated with similar efficiencies when introduced into Xenopus egg extracts. Replication initiated in the intergenic region within control late-G1 nuclei, but randomly within transcriptionally repressed nuclei. Random initiation was not a consequence of inability to produce an essential protein(s), since initiation was site-specific within cells exposed to the translation inhibitor cycloheximide during the same interval of G1 phase. Furthermore, in vivo inhibition of transcription within late-G1-phase cells reduced the frequency of usage of pre-established DHFR replication origin sites. Transcription rates in the DHFR domain were very low and did not change throughout G1 phase. This implies that, although ongoing nuclear transcription is required, local expression of the genes in the DHFR locus alone is not sufficient to create a site-specific replication initiation pattern. I conclude that epigenetic factors, including general nuclear transcription, play a role in replication origin selection in mammalian nuclei.